For decades, second-line injectable agents (IAs) have been the cornerstone of treatment for multidrugresistant tuberculosis (MDR-TB). Although evidence on the efficacy of IAs is limited, there is an expanding body of evidence on the serious adverse events caused by these drugs. Here, we present the results of a structured literature review of the safety and efficacy of IAs. We review the continued widespread use of these agents in the context of therapeutic alternatives-most notably the newer TB drugs, bedaquiline and delamanid-and from the context of human rights, ethics and patientcentered care. We conclude that there is limited evidence of the efficacy of IAs, clear evidence of the risks of these drugs, and that persons living with MDR-TB should be informed about these risks and provided with access to alternative therapeutic options. K E Y W O R D S : drug-resistant TB; MDR-TB; injectable agents; hearing loss; ototoxicity INJECTABLE AGENTS (IAs) such as kanamycin (KM), amikacin (AMK) and capreomycin (CPM), which are used as second-line drugs in anti-tuberculosis treatment, hold a revered place in the management of multidrug-resistant tuberculosis (MDR-TB, defined as TB resistant to at least isoniazid [INH] and rifampin [RMP] ), and are recommended by the World Health Organization (WHO) as essential drugs for treatment. 1 For decades, IA use has been the mainstay of MDR-TB treatment, 2 and resistance to this class of medications is part of the definition of 'extensively drug-resistant TB' (XDR-TB, defined as MDR-TB plus resistance to any fluoroquinolone [FQ] and at least one of the three second-line anti-tuberculosis IAs: CPM, KM, or AMK), a form of TB associated with an exceptionally high rate of morbidity and mortality. 3 IAs are, however, among the most problematic medications in use for MDR-TB. 4 They are administered intramuscularly for 4-8 months, cause a great deal of pain and distress for patients, 5 and are associated with frequent, serious adverse effects. 6 Perhaps the most serious problem associated with IAs is permanent hearing loss in as many as 50% of persons receiving them for MDR-TB. 7, 8 Until recently, no new potent anti-tuberculosis drugs existed as alternatives to IAs.
In the last several years, therapeutic options for the treatment of MDR-TB have increased, and include repurposed drugs such as linezolid (LZD) and clofazimine (CFZ), 9 and the newer drugs bedaquiline (BDQ) and delamanid (DLM). 10 Although global access to these drugs remains critically inadequate, 11 these medications are increasingly being rolled out in programmatic settings. BDQ and DLM are beginning to be used to replace IAs in persons on MDR-TB treatment if there is evidence of baseline or evolving hearing loss or other contraindication to IAs. 12 These newer and repurposed drugs could theoretically be used as IA substitutes in the routine treatment of MDR-TB, 13 even if there is no hearing loss.
Here we review the evidence for the efficacy and safety of anti-tuberculosis IAs, discuss the logistical challenges of continued use of these medications, and explore alternative therapeutic options. Finally, the continued use of IAs is viewed through the lens of the recently released WHO guidelines on ethical considerations in the treatment of MDR-TB. 14 
METHODOLOGY
We performed a structured search and synthesis of existing literature on the efficacy, safety and tolerability of IAs; a comprehensive systematic review was not undertaken. We searched the literature using Medline, PubMed, and Ovid databases with the following search terms: 'tuberculosis', 'injectable', 'aminoglycoside', 'hearing', 'adverse events', 'side effects', 'deafness', 'XDR-TB', 'pre-XDR-TB', 'drugresistant TB', and 'hearing loss'.
WHO guidelines and the evidence used to support these recommendations were also reviewed. We evaluated articles from the reference lists of identified papers, and all authors suggested articles for inclusion. Given that 'pillar one' of the WHO's new End TB strategy is 'patient-centered care', 15 we also highlighted the experiences of persons who received the IA, with some illustrative stories presented in the Figure (full names and images used with permission).
EVIDENCE OF EFFICACY OF INJECTABLE AGENTS IN THE TREATMENT OF TUBERCULOSIS
Even though IAs have been recommended as core agents for treating MDR-TB for almost 20 years, 16 the evidence base for the use of IAs is weak at best. Streptomycin (SM) was first discovered to have inhibitory effects on Mycobacterium tuberculosis bacilli in vitro in 1944, 17 and was subsequently found to have a therapeutic effect against TB in guinea pigs, and also possibly in humans. 18 With the exception of a small randomized controlled trial (RCT) in the 1940s comparing high-dose SM monotherapy with no treatment, 19 other IAs have never been evaluated for the treatment of MDR-TB in an RCT. 20 There is limited evidence from prospective observational studies and RCTs to support IA use. The only IA found to have some early bactericidal activity (EBA) was SM at a high-and potentially toxic-dose of 30 mg/kg body weight. The bulk of the evidence supporting the use of IAs comes from three observational cohort studies conducted almost one decade ago. The first was a retrospective cohort analysis comparing 12 patients with FQ-resistant but IAsusceptible MDR-TB in 10 patients who had XDR-TB. Those with IA-susceptible TB had significantly higher rates of culture conversion and treatment success than those with XDR-TB. 21 In a second study of 1407 MDR-TB patients, IA-resistant MDR-TB was an independent predictor of poor outcome, whereas retained SM susceptibility was a predictor of treatment success. 22 Finally, a retrospective record review of 240 culture isolates from persons with MDR-TB found that resistance to CPM was an independent predictor of mortality, but that resistance to AMK and KM was not associated with worse treatment outcomes. 23 A large systematic review and meta-analysis of more than 9000 MDR-TB patients found no differences in outcomes between patients with MDR-TB plus additional resistance to IAs compared with those who had MDR-TB but were susceptible to second-line IAs. 24 A summary of the evidence for IA efficacy is shown in Table 1 .
SAFETY OF SECOND-LINE INJECTABLE AGENTS FOR TREATING TUBERCULOSIS
Adverse events associated with use of injectable agents In contrast to the limited evidence for the efficacy of second-line IAs, there is a large body of evidence documenting the adverse events associated with these medications. These adverse events include nephrotoxicity, electrolyte abnormalities, pain/injury at the injection site and, importantly, vestibular toxicity and ototoxicity. The latter is the most worrying adverse event, as hearing loss is usually permanent. Nephrotoxicity and electrolyte abnormalities are common (studies from persons receiving aminoglycosides for indications other than TB have reported rates of nephrotoxicity of up to 50% depending on age and comorbidities) 31 and, although usually reversible, can be life-threatening. In most settings with high rates of MDR-TB, monitoring of electrolytes and access to renal replacement therapy is extremely limited. 32 Irreversible vestibular toxicity has also been reported. 33 Ototoxicity Ototoxicity occurs because anti-tuberculosis IAs selectively destroy cochlear hair cells-starting with the hair cells responsible for hearing at higher frequencies, and progressing to lower frequencies as the damage worsens. Hearing loss can be progressive-even after discontinuation of the IA-and because it starts with loss of hearing at frequencies higher than those for human speech, it may be missed without rigorous audiology monitoring. 34 What is alarming is that hearing loss may also develop after a single dose of the IA (although this is relatively uncommon). 35 Hearing loss is usually permanent. Devastatingly, hearing aids and cochlear implants are not available in most settings with high MDR-TB rates 36 and, even if available, they are far inferior to normal hearing as they do not replicate the full spectrum of human hearing, irrespective of the physical and financial costs they involve.
Hearing loss associated with the use of IAs for the treatment of TB has been reported since the early 1950s with SM, 37 and with KM since 1964. 38 It has also been reported in most cohorts of MDR-TB patients treated with second-line IAs. A recent review of hearing loss among MDR-TB patients found that Mamello Evelyn Moilwa, Lesotho: January 2014: the month I will never forget in my entire life. I had been in hospital for only 4 months taking MDR-TB treatment when one morning I woke up and I heard a weird noise in my ears. It was exactly the same as the noise made by the air ventilator. I got out of bed to get some fresh air away from the ventilator, hoping to refresh my ears so the noise can go away but it was too late, nothing changed. Later on that day one of the nurses tried speaking to me but I could not comprehend the language. She had to repeat one phrase for many times but to no avail, it was like she was murmuring and I had to read her lips to understand what she was saying. During the pretreatment counselling, I was warned about all the possible side effects of the treatment and one of them included hearing loss. I still remember that the very first thing I did before taking my first dose of the treatment was to pray and I recall one of the verses I prayed: ''Dear Lord, I know I have strength to endure every single pain I am facing throughout this painful journey but I lack courage and strength to sustain just one thing, that of hearing loss, I pray that you let that pass me by''. But my prayers were not good enough I guess.
Philani Mvelase, Ladysmith, Kwazulu-Natal: I lost my hearing during the 9th month of treatment, in 2014. It started suddenly one afternoon in my left ear. I didn't know anything about hearing loss due to the treatment, so I just guessed it was caused by a wound that appeared on the left side of my neck, but the wound healed and by that time both of my ears had a hissing, roaring, buzzing, loud sound. I became totally deaf in my right ear as well. Doctors then told me it was caused by the injections and they said it happens to some people during treatment. Three years later I still have the sound in both ears. Now I do not have money to see an audiologist because it is difficult for me to find a job. between 2.6% and 61.5% of persons treated for MDR-TB had documented hearing loss. That review noted that in most observational cohorts of MDR-TB, formal assessments of hearing were not performed, and thus those studies likely underestimated the magnitude of the problem in patients treated with second-line agents. 39 When the hearing of MDR-TB patients was formally tested every 6 weeks regardless of symptoms, more than one in two patients had documented hearing loss, suggesting this is an alarmingly common occurrence. 40 Even in studies on the 'shortened' MDR-TB treatment regimen-in which the IA may be given for 4 months-hearing loss was reported in as many as 44% of patients in one cohort. 41 In another cohort treated with the shortened regimen, 13% of patients required hearing aids to manage the hearing loss they suffered, thereby illustrating the severity of the damage caused. 42 A summary of IA-associated ototoxicity is shown in Table 2 .
Risk factors for hearing loss
The most important modifiable risk factor is the dose and duration of the IA, as cumulative dose is predictive of hearing loss. 76 Other risk factors for ototoxicity may include infection with the human immunodeficiency virus, 77 older age 51 and persons exposed to a high level of noise in their home or work environment, most notably persons working in mines. 78 It has also been estimated that between 17% and 33% of aminoglycoside-induced ototoxicity may be attributed to mutations in ribosomal-RNA genes, but most of those studies only assessed hearing loss with short-term aminoglycoside use. 34 Monitoring hearing loss as part of active drug safety monitoring and management The WHO recommendations for use of second-line IAs include monthly monitoring of serum electrolytes and assessment for ototoxicity. 9 In high-resource settings, serum drug levels may also be closely monitored. Ideally, monitoring for ototoxicity should include otoscopy and tympanometry, followed by audiometry with an audiologist and standardized audiometry equipment or an audiometry booth. For small children, or other persons who cannot understand or cooperate with this type of testing, evaluation using more specialized tests such as oto-acoustic emissions or auditory brainstem-evoked responses may be necessary. 79 This approach requires specialized equipment and trained staff, and may require sedation in the case of young children. These methods of monitoring to detect the early signs of hearing loss are resource-intensive and are therefore not widely available in many settings in which these drugs are being used. 48 In such settings, clinicians rely on selfreporting of hearing loss. Self-reported hearing loss usually indicates that severe damage has already occurred, and relying only on clinical assessment to detect hearing loss misses a significant proportion of patients with more moderate or mild disease. 51 When IA-associated hearing loss is detected, it is generally irreversible. Actions might be taken to prevent further hearing loss, but little can be done to reverse the damage already caused. 80 As this is a permanent and often disabling adverse event, it is defined as a 'serious adverse event'. According to WHO recommendations, it should thus be urgently reported as part of drug safety and monitoring. 81 However, recent data from the WHO Vigibase show that hearing loss from IA use in persons with MDR-TB is grossly under-reported. 82 Although careful audiology monitoring of patients being treated with IAs is recommended, often it is not available and, even when implemented appropriately, it does not prevent it (although it may identify hearing loss earlier). Newer mobile technology could be used to expand access to basic audiometric evaluations in all patients using IAs, 83 as it is dangerous for patients not to receive adequate monitoring while taking these medications.
Strategies for mitigating hearing loss Several strategies have been described to mitigate the toxicity of IAs. Given that hearing loss is related to the cumulative exposure of the IA, 84 some guidelines have advocated administering IAs only three times a week. In a randomized trial of thrice weekly vs. daily treatment with IAs in persons with MDR-TB in which all received the same total weekly IA dose, there was no difference in toxicity. In both of these groups, hearing loss was detected in one out of every three patients treated. 67 More recently, there has been interest in the use of high-dose aspirin 85 or Nacetylcysteine 86 to prevent hearing loss in patients using IAs. Those studies show promise and deserve further evaluation, but data are currently limited, and there are serious concerns about additional adverse events-especially gastritis and increased sputum production 87 -and the further increase in the already large pill burden of persons being treated for MDR-TB. 88 A more promising strategy for avoiding adverse events associated with an IA is to substitute it with an alternative, safer drug that is effective against MDR-TB.
Impact of hearing loss on quality of life
There is ample evidence demonstrating the long-term impact hearing loss can have on the quality of life and the ability of persons with hearing loss to lead productive lives. 89 Hearing loss is the third most common cause of years lost to disability globally. 90 There are multiple consequences of losing one's hearing that last far beyond the treatment and monitoring performed by TB programs. Persons with hearing loss are more likely to be bullied or physically assaulted, 91 more likely to be depressed and socially isolated, 92 and less likely to find work. 93 Children are an especially vulnerable population, as the consequences of impaired language and communication skills development can cause severe learning disabilities and problems with psychosocial development. 94 
LOGISTICAL AND COST CONSIDERATIONS OF INJECTABLE AGENTS
In addition to the resources and logistical requirements for audiometry and monitoring of serum electrolyte and renal function, the daily administration of the IA comes with serious logistical challenges. 95 In some settings, injections are given by trained ancillary personnel, but in many other settings a professional nurse must administer the IA. 96 This can be time-consuming and may be especially problematic in settings in which there are shortages of health workers. Administering IAs also requires the use of universal precautions and biosafety measures to dispose of used needles and syringes. Furthermore, persons living with MDR-TB often have to travel significant distances to the clinic to receive their daily injections. This can lead to substantial costs, which are frequently further complicated by an inability to work or return to their activities of daily living while taking these medications. 97 Given that the WHO End TB Strategy has set a goal of zero suffering and the elimination of catastrophic costs for persons with drug-resistant TB by the year 2020, 98 continued reliance on IAs should be questioned based on their contribution to both patient and health system costs. 100 and DLM in 2014, 101 and with recent recommendations for repurposed TB drugs such as CFZ and LZD, the cruel yet oft-repeated saying 'better deaf than dead' is both outdated and irrelevant. 102 LZD is an antibiotic that has been demonstrated in two RCTs 103, 104 and in observational studies to increase culture conversion and treatment success in drug-resistant TB. 105 However, the toxicity profile of LZD-which includes myelosuppression, optic neuritis, and neuropathy-limits its use and makes it a non-ideal routine alternative to IAs. 106 CFZ has also moved up the WHO MDR-TB drug-classification scale, and is a critical component of the shortened MDR-TB regimen. This medication could be considered for drug substitution for IAs in persons who are not on a shortened regimen. Both the newer TB drugs, BDQ and DLM, demonstrate significant EBA, unlike IAs. 107, 108 Both have also been shown in animal models to have the potential to substantially shorten treatment, 109, 110 whereas IAs seem to have limited sterilizing activity. Both BDQ and DLM have been shown to be effective in accelerating sputum conversion in MDR-TB and improving treatment success in Phase-IIB RCTs. 111 One reason why there has been hesitation in recommending that DLM or BDQ be used to substitute for IAs is that in the drug trials these agents were added to an optimized background regimen that often included an IA. 112 The possibility that the observed therapeutic effect may be because of synergy between the IA and DLM or BDQ cannot be completely discounted, but there is an increasing pool of observational evidence demonstrating the efficacy of these drugs-especially BDQ-even in populations of patients with extremely poor treatment outcomes and where the background TB regimen does not include an IA. 113, 116 To date, more than 8000 individuals have received BDQ globally as part of programmatic management of drug-resistant TB. 115 Retrospective cohort data from South Africa indicate that 76% of patients who received BDQ experienced culture conversion or remained sputum culturenegative at 6 months. 116 In that cohort, 50 of the 91 participants had resistance to the IA, and all had XDR-or pre-XDR-TB (defined as MDR-TB with additional resistance to either a FQ or a second-line IA, but not both). Those results are particularly striking when compared with the 56% culture conversion reported at 6 months among the 2012 National Tuberculosis Program MDR-TB-only cohort. 117 In that cohort, all of the MDR-TB patients had strains susceptible to IAs and received treatment with an IA and no BDQ. Pooled observational data from other contexts have shown even better results for the efficacy and safety of BDQ. 118 More recent programmatic data from the South African Electronic Drug-Resistant Tuberculosis Register suggest that BDQ treatment was associated with a substantial reduction in mortality (adjusted hazard ratio 0.50, 95% confidence interval 0.41-0.61) in patients with MDR-TB. This reduction in mortality was irrespective of resistance profile or history of previous TB. 100 Another reason for the hesitation in recommending BDQ and DLM as alternatives to the IA is their propensity to prolong the QT interval. A prolonged corrected QT interval (QTc) may be a risk factor for the development of fatal arrhythmias, most notably torsades de pointe. 119 No cases of fatal arrhythmia have been reported in patients receiving either of these agents, and the higher mortality rate seen in the Phase-IIB trial of BDQ was thought unlikely to be attributable to BDQ. 120 Nonetheless, the cautious use of both of these agents has been recommended, including monthly electrocardiography (ECG) monitoring while the drugs are being administered. 121 ECG machines automatically calculate QTc, and thus monthly ECG monitoring may be less resourceintensive and more feasible than monthly audiometry monitoring recommended for the IA. If an elevated QTc interval is noted, the offending agent can be stopped and this effect is completely reversible. Overall, serious adverse events seen with the newer drugs are less frequent and more easily monitored when compared with IAs, and usually reversible.
THERAPEUTIC OPTIONS FOR THE REPLACEMENT OF INJECTABLE AGENTS

Future regimens
In addition to DLM and BDQ, other new TB drugs such as pretomanid (from the same class as DLM) and sutezolid (from the same class as LZD) are in the pipeline. 122 These new and repurposed drugs are being combined in novel ways in several ongoing RCTs, which are all evaluating treatment regimens that are both IA-free and shorter-with some arms having treatment durations as short as 6 months. 123 Thus far, the preliminary results of the studies such as NIX-6-month treatment with only BDQ/pretomanid and highdose LZD-show early indicators of treatment success. 124 The preliminary results of many of those studies are expected by 2019-2021 and, with more safety data on BDQ and DLM, it seems highly likely that IAs will no longer form part of the routine treatment of MDR-TB in the near future. 125 However, while awaiting the definitive results of these RCTs, health providers, policy makers and patients need to make MDR-TB treatment decisions based on current evidence regarding IAs and alternative drug options. Considering the weak evidence for IAs, their toxic sideeffect profile, and the presence of efficacious alternative drug options, the risk-benefit of IAs weighs on the side of replacing an IA with DLM or BDQ.
INJECTABLE AGENTS, ETHICS AND A 'PATIENT-CENTERED' APPROACH
While awaiting further RCT-based evidence on the substitution of the IA with newer anti-tuberculosis drugs, it is imperative to consider not only the clinical risks and benefits of this class of agents, but also the ethics around their continued use. The WHO's End TB Strategy has as its first pillar 'integrated, patientcentered TB care and prevention', which aims to ensure all persons living with TB are engaged in their own care. 126 To further define the meaning of 'patient-centered care', in 2017 the WHO released ethical guidelines for implementing the End TB Strategy. Those guidelines reinforce the concept that 'trust and transparency' are key to patient-centered care and require that decisions be made by providers and persons living with MDR-TB 'in an open manner, through a fair process, and that the said decisions are responsive, factual and evidence-based'. They also state that persons with MDR-TB must be 'given information about the risks and benefits of treatment' and that treatment be 'accessible, acceptable, affordable and appropriate'. 14 However, qualitative data show that the use of IAs is highly problematic for patients, and most are unaware of both the lack of evidence for the efficacy of these agents and the risk of permanent and serious adverse events associated with their use. 127 Patient-centered care in the context of MDR-TB must include providing information to patients on the potential benefits and harms of IAs, as well as of alternative drug choices, and allow active participation in deciding on the most acceptable and appropriate treatment regimen.
Even with more safety and efficacy data on newer agents, there are some in the MDR-TB community who may argue that these newer and possibly more effective drugs should be reserved for persons with particularly high risk of treatment failure (e.g., pre-XDR-or XDR-TB). 128 There is a common belief that widespread roll-out of a new drug such as DLM or BDQ could increase the degree of BDQ or DLM resistance at a population level. 129 However, a recent perspective suggests that if given with an optimized background regimen (underscoring the need for universal drug susceptibility testing), the risk of developing resistance is minor. 130 The idea that the potential needs of undefined 'future populations' should take precedence over the current needs of persons who are suffering from MDR-TB violates multiple ethical principles, including equity, trust, transparency, respect, dignity, and autonomy. These violations are inconsistent with the currently endorsed human rights-based approach to TB. 131 Table 3 summarizes the evidence on the efficacy, safety, logistics, and ethical justification of IAs compared with those of BDQ and DLM.
DISCUSSION: SHOULD WE CONTINUE WITH THE DEVIL WE KNOW?
Before the introduction of newer agents for the treatment of MDR-TB over the past 4 years, there were limited therapeutic options. In this context, providers used the drugs that were available to them, even if there was limited evidence of efficacy and even in the face of demonstrable harm to patients. Historically, IAs have been afforded a distinctive place in the treatment of MDR-TB. However, careful assessment of the evidence of the efficacy of IAs, as described above, shows that in fact there are limited data to support a critical, irreplaceable role of these medications in MDR-TB treatment.
The safety profiles of IAs are worrying, with serious adverse events seen in as many as 61% of those treated with an IA in some studies. This is an alarming statistic, especially given that hearing loss is permanent and has tremendous impact on quality of life and productivity. Furthermore, there is limited access both to monitoring, which could detect hearing loss early, and to interventions such as cochlear implants, which could mitigate the impact of hearing loss on MDR-TB survivors. Moreover, the ongoing use of IAs requires a significant amount of logistical support and likely contributes to the difficulties faced by persons who are unable to return to work, school, or perform other activities of normal life while on treatment. These attributes of IA treatment most certainly contribute to costs incurred by persons living with MDR-TB, and are not compatible with the WHO's End TB Strategy, which has pledged to eliminate catastrophic costs to MDR-TB patients by 2020. The WHO has also highlighted the ethical duty to address all forms of suffering associated with TB, through appropriate access to care and to the management of adverse drug reactions. 132 The lack of evidence of the benefits of IAs, combined with clear evidence showing their risk, has led some practitioners to call for an end to the unquestioned use of this class of agents, especially as there are several safe and effective options to replace them. 133 In the 2016 guidelines on the treatment of MDR-TB, the WHO noted that children with non-severe disease may be offered IA-free regimens. 134 The necessity of the IA as a core part of MDR-TB regimens in other population groups should similarly be scrutinized.
Are injectable agents for MDR-TB justified?
The WHO's own ethical guidance on the implementation of the End TB Strategy also calls for increased participation of persons living with MDR-TB in their own treatment decisions. Thus, while some might consider it premature to substitute one of the newer TB drugs for the IA in all regimens, given the lack of highquality evidence, it is clear that the WHO's ethical framework for MDR-TB treatment requires that people undergoing treatment for the disease be given information about the efficacy and safety of IAs and possible alternatives to their use, so that they can make an informed decision about whether they choose to receive an injection-or opt for another alternative-in the treatment of their MDR-TB.
It is not just the ethical recommendations of the WHO that mandate such options be offered to individuals undergoing treatment for MDR-TB. The technical guidance on the use of BDQ and DLM state that these drugs should be used when there is an inability to build a drug regimen because of resistance or intolerance to other agents. TB providers and programs have traditionally been the ones to determine whether a medication is 'tolerable'. In this era of patient-centered care, however, persons living with MDR-TB should also have a say in what they consider to be tolerable. Those who decide that they cannot tolerate an IA-or the risks inherent in the use of such agents-should be offered treatment with alternative agents, including BDQ and DLM. With the recent development of new medications for drugresistant TB, there has been an increased push by the TB community to base MDR-TB treatment decisions on high-quality systematic data. However, until highquality controlled trial data are available, providers, programs, policy makers and, most importantly, patients, must decide how best to balance emerging data with the limited evidence base underpinning current MDR-TB treatment regimens.
The data presented in this review support the need to reevaluate the current widespread use of IAs in most MDR-TB treatment regimens. The experiences and insights of communities affected by MDR-TB must be prioritized in decision making at national and international levels, and individual patients must be included in shared decision making about their own MDR-TB care. IAs should only be given after persons with MDR-TB are informed of the risks and benefits of the drug as well as the other therapeutic options available to them. Failure to achieve these goals will not only further exacerbate the existing mistrust of communities affected by drug-resistant-TB, they also contravene the ethical and human rights standards set by the WHO for the delivery of high-quality TB care to all.
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R E S U M E N
Durante varios decenios los medicamentos inyectables de segunda línea han representado el pilar del tratamiento de la tuberculosis multirresistente (TB-MDR). Existen pocos datos sobre la eficacia de estos medicamentos, pero cada vez se cuenta con má s pruebas de sus efectos adversos graves. En el presente aná lisis de los resultados má s recientes, se presentan las conclusiones de una revisión estructurada de la bibliografía sobre la seguridad y la eficacia de los medicamentos inyectables. Se examinó la utilización generalizada continua de estos medicamentos en el contexto de las opciones terapéuticas, sobre todo de los antituberculosos má s recientes como la bedaquilina y el delamanid y desde la perspectiva de los derechos humanos, los principioséticos y la atención 'centrada en el paciente'. Se concluye que existen pocas pruebas de la eficacia de estos medicamentos y una evidencia clara de los riesgos que implica su utilización; es primordial informar a las personas aquejadas de TB-MDR sobre estos riesgos y ofrecer acceso a otras opciones terapéuticas.
Are injectable agents for MDR-TB justified?
i
